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(54) TRIMMING METHOD IN MOLD AND CONTAINER 

(57)Abstract: 

PURPOSE: To accurately and stably perform trimming and 
to enhance a manufacturing speed by forming a thin-walled 
part to the outer periphery of a flange by upper and lower 
molds when a flanged cup is subjected to vacuum or 
pressure molding and separating a container and a skeleton 
at the thin-walled part at the time of mold opening. 
CONSTITUTION: A thermoplastic resin sheet 4 in a molten 
state is fixed between an upper mold 2 equipped with a plug 
1 and a lower mold 3 by a clamp 5 and the molds 2, 3 are 
relatively moved to mold a flanged container. A trimming die 
9 having a flat part 12 formed to the edge thereof is 
arranged to the outer periphery of the flange forming part 17 
of the lower mold 3 and a thin-walled part is formed to the 
sheet 4 between the die 9 and the flat part 10 of the upper 
mold 2. The thickness of the thin-walled part is pref. 40|jm. When mold opening is performed, the 
part of a skelton is fixed by the clamp 5 and a container part is cut at the thin-walled part with the 
movement of the lower mold. When a laminated sheet of three or more layers is used as the 
sheet 4, inner and outer layers are fused and a cut edge wherein an intermediate layer is 
concealed can be obtained. 




* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 

[Claim(s)] 

[Claim 1]ln a trimming method in a die which changes a thermoplastic resin sheet from a vacuum 
thru/or carrying out pressure forming and separating into a container and a skeleton by a flange 
peripheral part during shaping thru/or after shaping to a cup with a flange within a die by a molten 
state, On a periphery of a flange formation part of a die bottom part, a trimming die which has a 
flat part in the edge of a blade is arranged, A trimming method forming a light-gage portion in a 
flange periphery on both sides of a sheet of melting thru/or a semi molten state by trimming die 
and a flat part of a die punch, and making it cut and dissociate in a light-gage portion by shifting a 
container and a skeleton to container shaft orientations on the occasion of a mold opening after 
shaping. 

[Claim 2]The trimming method according to claim 1 with which a thermoplastic resin sheet 
comprises a layered product of an olefin system resin inside-and-outside layer and a gas-barrier- 
property resin intermediate layer. 

[Claim 3]The trimming method according to claim 1 in which said light-gage portion is a thickness 
of 40 micrometers or less. 

[Claim 4]The trimming method according to claim 1 with which a flat part of a trimming die has the 
width which is 0.05 thru/or 0.5 mm. 

[Claim 5]The trimming method according to claim 1 which is what resin protruded from these 
engaging parts collects, and has a part when a trimming die engages a trimming die and a punch 
flat part to an opposite hand of a flange formation part. 

[Claim 6]ln a container which is manufactured by a vacuum thru/or pressure forming of a layered 
product of an inside-and-outside layer of olefin system resin, and an interlayer of gas-barrier- 
property resin, and comprises a cup, a flange of a cup opening part, and a trimming cut edge of a 
flange periphery, A container being enclosed in said trimming cut edge by olefin system resin 
inside-and-outside layer which a gas-barrier-property resin intermediate layer's edge fused 
mutually. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] More this invention about the trimming method for deep-drawing shaping of 
a container with a flange, and the container with which this trimming method was adopted in 
details. It excels in the accuracy and stability of trimming, and, moreover, the rise of a production 
rate is also related with the container which has the amputation stump edge which comprises a 
possible trimming method and the lamination layer sheet of the composition of three or more 
layers, and where the interlayer was concealed by the inside-and-outside layer in the trimming cut 
edge. 
[0002] 

[Description of the Prior Art]When fabricating a draw-forming container from the sheet of a plastic, 
etc., a plug assist pressure-forming method thru/or a vacuum forming method, etc. are adopted. 
Make it move into a metallic mold in these heat-of-fusion molding methods, extracting the plastic 
sheet of a molten state between a shaping plug and an opening metallic mold, and introduce a 
pressure fluid between a plug and a sheet, or between a sheet and metallic molds is made into a 
vacuum, After fabricating on the metallic mold surface and cooling this, the draw-forming container 
is fabricated by performing trimming divided into skeletons other than a container section and a 
container section. 

[0003]ln the plug assist pressure-forming method which fabricates after such a sheet has fused, 
generally, after a container section is formed and cooled, trimming is demounted from a die and 
performed by trimming equipment different from a die. For example, a band-like junction edge 
(generally called the Thompson edge) is arranged on the bottom periphery of the flange formation 
part of a molded container, This is pressed from the upper part and it is carried out by the method 
of separating a container from a skeleton, by using a punch and a die instead of the method of 
separating a container from a skeleton, and a band-like junction edge, and piercing a container 
section. 



JP,05-050499,A [DETAILED DESCRIPTION] 



Page 2 of 10 



[0004] 

[Problem(s) to be Solved by the lnvention]However, in the former method, it is difficult to have life 
with a band-like junction edge sufficient in respect of accuracy and intensity, and there are 
crushing and the problem that it extracts and a gap etc. occur of a container. In the latter method, 
in order to perform good trimming with crushing and the problem that it extracts and a gap etc. 
occur of a container, management of the clearance of a punch and a die is important, but there is 
a problem that it is difficult to maintain this at the suitable range. According to these methods, after 
closing a punch and a bottom part and fabricating and cooling from the sheet of a molten state to 
container shape, the shaping must perform trimming independently, a forming cycle takes time, 
and since molding equipment is enlarged, it also has economically the problem that it is not 
desirable. Although a punch and a die are used and the way a sheet still performs trimming by a 
molten state is also considered, if clearance must be maintained at zero and heat modification of a 
punch and a die is taken into consideration in this case, it is still more difficult and the above- 
mentioned problem cannot be solved enough. 

[0005]ln the flange part tip the deep-drawing container by which was fabricated from the layered 
product which has the composition of three or more layers in which the interlayer was formed in by 
gas-barrier-property resin, and the inside-and-outside layer was formed by heat-sealing nature 
resin, for example, and trimming was carried out with the described method, Since an interlayer 
exposes, there is a problem that heat resistance, moisture resistance, etc. are inferior in a flange 
edge, and it has the problem that the dimensional accuracy of a flange end side is bad as 
mentioned above, and a trimming allowance is not constant. 

[0006]Therefore, the purpose of this invention is excellent in the accuracy and stability of trimming, 
and is for the rise of a production rate to also provide a possible trimming method moreover. When 
the sheet used comprises the lamination layer sheet of the composition of three or more layers, 
other purposes of this invention have the amputation stump edge where the interlayer was 
concealed, their dimensional accuracy of a flange end side is good, and, moreover, a trimming 
allowance is to provide a fixed container. 
[0007] 

[Means for Solving the Problem]according to this invention -- a thermoplastic resin sheet ~ a 
molten state -- the inside of a die -- a cup with a flange ~ a vacuum ~ or pressure forming being 
carried out and, In a trimming method in a die which comprises separating into a container and a 
skeleton by a flange peripheral part during shaping thru/or after shaping, On a periphery of a 
flange formation part of a die bottom part, a trimming die which has a flat part in the edge of a 
blade is arranged, On both sides of a sheet of melting thru/or a semi molten state, a light-gage 
portion is formed in a flange periphery by trimming die and a flat part of a die punch, and a 
trimming method making it cut and dissociate in a light-gage portion is provided by shifting a 
container and a skeleton to container shaft orientations on the occasion of a mold opening after 
shaping. According to this invention, it is manufactured again by a vacuum thru/or pressure 
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forming of a layered product of an inside-and-outside layer of olefin system resin, and an interlayer 
of gas-barrier-property resin, In a container which comprises a cup, a flange of a cup opening part, 
and a trimming cut edge of a flange periphery, In said trimming cut edge, a container being 
enclosed by olefin system resin inside-and-outside layer which a gas-barrier-property resin 
intermediate layer's edge fused mutually is provided. 
[0008] 

[work -] for A trimming method of this invention fixes the thermoplastic resin sheet 4 in a molten 
state by the clamp 5 between the punch 2 and the bottom part 3 provided with the plug 1 , as 
shown in drawing 1 and drawing 2, Making it move relatively to a direction which closes the punch 
2 and the bottom part 3, and supporting this melting sheet in the approach ring 6 in which up-and- 
down motion [ relative movement / this ] of a bottom part is possible, let this melting sheet 4 slide 
and the approach ring 6 top is narrowed down into the bottom part 3, In deep-drawing shaping 
which fabricates a container with a flange, the trimming die 9 which has a flat part on a periphery 
of a flange formation part of the bottom part 3 at the edge of a blade is arranged, A sheet of 
melting thru/or a semi molten state is inserted by this trimming die 9 and the flat part 10 of the 
punch 2, a light-gage portion is formed in a flange periphery, and it is carried out by carrying out a 
cutting part in a light-gage portion by shifting a container and a skeleton to container shaft 
orientations on the occasion of a mold opening after shaping. 

[0009]ln drawing 3 w hich is an important section enlarged drawing of a trimming-die portion of 
d ra wing 2, a trimming die has the cutter ring 1 1 on that upper surface, and the flat part 12 is 
formed in the edge of a blade of this cutter ring 1 1 . Even if a punch and a bottom part are closed 
by this, a sheet is not cut thoroughly, but thickness which can be fractured, especially a light-gage 
portion of 40 micrometers or less are formed easily. Since a translucent portion will be fixed by 
fasteners, such as a clamp, and a container section will not move with movement of a bottom part 
if a mold opening after molding containers is performed, a light-gage portion can be cut easily and 
all the shaping and trimmings complete it by picking out a molded container from a bottom part. 
Trimming can be simultaneously performed within a die by this, and it becomes possible to 
shorten a production rate of a container. Since this light-gage portion should just be formed with 
fixed width, especially constant width of the range of 0.05 thru/or 0.5 mm, a punch and a bottom 
part do not have to close it and it haves to make strict neither positioning for doubling, nor 
dimensional accuracy. 

[0010]By forming the resin pocket 13 which comprises a circumferential groove in an opposite 
hand of a flange formation part in a trimming method of this invention, as shown in drawing 3, 
When engaging the trimming die 9 and the punch flat part 10 and forming a light-gage portion, 
resin of a surplus protruded from a tabling portion can be flowed out promptly. 
[001 1]A container which trimming is carried out with a trimming method of this invention, and 
comprises the cup 24, the flange 25 of a cup opening part, and the trimming cut edge 26 of a 
flange periphery, Since a light-gage portion for separating a container and a skeleton is formed as 
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it crushes a layered product of a molten state, in fabricating from a layered product of three or 
more layers, Since resin of an inside-and-outside layer most often flows, it comes to cover an 
interlayer's end, and as shown in drawing 4, the interlayer 22 is enclosed by the inside-and- 
outside layer 21 , and does not appear in a trimming cut edge of a flange periphery. Especially an 
interlayer a container fabricated from a layered product to which an inside-and-outside layer 
changes from olefin system resin by gas-barrier-property resin, If resin which is excellent in health 
nature or heat resistance is used for an inside-and-outside layer even if gas-barrier-property resin 
used for an interlayer is inferior to heat resistance, moisture resistance, etc., a container which is 
excellent in permeability-proof and is moreover excellent in moisture resistance or heat resistance 
can be provided. 
[0012] 

[Best Mode of Carrying Out the Invention] 

(Molding equipment) A device as shown in drawing 1 and drawing 2 can perform shaping of a 
container. Drawi n g 1 is a figure showing the preparatory state before shaping, the punch 2 and the 
bottom part 3 are in the physical relationship which separated most in this preparatory step, and 
the thermoplastic resin sheet 4 of the molten state is supported with the fasteners 5, such as a 
clamp, between this punch 2 and the bottom part 3. The thermoplastic resin sheet in melting 
thru/or the semi molten state said by this invention refers to what is in the temperature more than 
the melting point in crystalline thermoplastics, and is in the temperature more than the glass 
transition point or softening temperature in amorphous thermoplastic resin. 

[0013]The bottom part 3 has the bottom wall surface 15 and the container side wall 16 which have 
the cavity 14 which carried out the opening to the inside, and specify the bottom wall of the 
container fabricated. The flange formation part 1 7 which specifies the opening flange of a 
container is located in the upper bed of the wall surface 16. This flange formation part 17 is 
adjoined, the trimming die 9 is located, and the resin pocket 13 is formed in the opposite hand of 
the flange formation part 17. The approach ring 6 is formed in the upper part of the opening of the 
cavity 14, and the method of the outside of a path, and it is supported by the elastic member 18. 
Fluid cylinders, such as metal springs, rubber, other according type springs by an elastomer, an 
air spring, other air cylinders, and an oil cylinder, etc. can constitute the elastic member 18, for 
example. 

[0014]The true hole 8 is formed in draw i ng 1 and drawing 2 so that the compressed-air hole 7 for 
making between a punch and melting sheets into positive pressure may be formed in the punch 2 
and between a cavity and sheets may be made decompression at a bottom part. The bottom part 
3 and the punch 2 are formed in the sliding direction movable, are mutually gone up and down to 
the position of a sheet, along with the approach ring 6, narrow down this melting sheet 4 into the 
bottom part 3, and fabricate it. The plug 1 has the tip 19 and the tapered shape side wall part 20 
which engage with the thermoplastic sheet 4, and is provided in the sliding direction movable in 
the height direction of the side wall part 20, i.e., a figure. Although the plug 1 is in the state where 
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it was fixed to the punch 2, in drawing 1 and drawing 2 and movement of the sliding direction of 
the plug 1 is performed to the punch 2 and one, the same operation can be obtained even if a plug 
and a punch separate and move up and down. 

[0015]On the undersurface of the punch 2, i.e., the portion which engages with a bottom part. The 
flat part 10 for engaging with Tomilin GUDAISU of the bottom part 3 is formed, and the light-gage 
portion for separating the container and skeleton which were fabricated by this flat part 10 and the 
flat part 12 of the cutter ring 1 1 of the bottom part 3, as shown in drawing 2 can be formed. 
Although not illustrated, this application-of-pressure gas is supplied to the bottom via the 
compressed-air hole 7 mentioned above by connecting the inside of a punch with an application- 
of-pressure gas mechanism, and the air cylinder for a cold plate drive, its piston rod, and a cold 
plate are formed. 

[0016](Forming process) From the preparatory step shown in drawing 1 and drawing 5, the punch 
2 and the bottom part 3 move to the position of the heat-of-fusion plastic resin sheet 4, 
respectively. It engages with the upper surface of the sheet 4, and the tip part 19 of the plug 1 
turns the sheet 4 to the cavity 14 of the bottom part 3, and is narrowed down. At the time of this 
narrowing down, the bottom part upper surface is sealed with the sheet 4, and since the sheet 4 is 
moreover narrowed down into the cavity 14, positive pressure occurs in the cavity 14. The sheet 4 
is twisted around the plug side wall part 20 by large length by generating of the positive pressure 
in downward moving of the plug 1 , and the cavity 14 of a bottom part, and a parenthesis twists it, 
and it can prevent contact of the sheet 4 and a bottom part opening according to increase of 
length. In connection with the relative movement to the direction which the plug 1 and the bottom 
part 3 close, the sheet 4 is drawn effective in the bottom part cavity 14 (drawing 6). Under the 
present circumstances, the method of introducing an application-of-pressure gas in a cavity from 
the true hole 8 provided in the bottom part 3, and controlling a pressure is also effective. 
[0017]The plug 1 is in the state where it was most deeply inserted into the bottom part cavity, also 
in the thing of the type which a plug and a punch leave and move, a punch descends, and forms a 
flange, and it forms a light-gage portion with the flat part 10 of the punch 2, and the trimming die 9 
of the bottom part 3. Although the flat part 10 separates with a punch and it is provided so that up- 
and-down motion is possible, and stored in the punch 3 in drawing 5 thru/or drawing 8 at the 
beginning, it can descend, when mold closing is completed and a light-gage portion can also be 
formed. Melting resin of the surplus of the sheet 4 will flow into the resin pocket 13 when forming a 
light-gage portion. 

[0018]When narrowing down the sheet 4, by making the inside of a cavity into a vacua by 
decompression by the true hole 8 which introduced the application-of-pressure gas from the 
compressed-air hole 7 provided in the punch 2, and/or was provided in the bottom part 3, the 
diaphragm ****** sheet 4 expands, contacts the container side wall portion 16 of a cavity surface, 
and is cooled. Subsequently, if engagement of the punch 2 and the bottom part 3 is solved (mold 
opening) and it returns to the position of a preparatory step, respectively, the fabricated container 
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section remains in the cavity of a bottom part, and since it is being fixed with the fastener, a 
skeleton will be easily separated from a skeleton in a light-gage portion. A container section is 
taken out from a cavity in this way, and shaping of a deep-drawing container and trimming are 
completed. 

[0019](Resin material) In this invention, as a thermoplastic resin sheet, arbitrary things can be 
used if melt molding is possible -- for example, olefin system resin, styrene resin, vinyl chloride 
resin, vinylidene chloride resin, polyester resin, polyamide resin, etc. -- independent or two sorts or 
more -- it can combine and use. Olefin system resin can be advantageously used also in these. As 
olefin system resin, a main composition monomer comprises an olefin, It is preferred that it is a 
crystalline thing and especially And low -, inside -, and high-density polyethylene, Eye SOTAKU 
tick polypropylene, a crystalline propylene-ethylenic copolymer, a crystalline ethylene-butene 
copolymer, crystalline ethylene-propylene-butene copolymers, or such mixed material can be used 
conveniently. 

[0020]within the limits which satisfies the conditions of being crystallinity -- an ethylene- 
vinylacetate copolymer, an ethylene-acrylic ester copolymer, and an ion bridge construction 
olefine copolymer (ionomer) -- independent -- or it can be used in combination with other olefin 
system resin. Polypropylene fits especially the use as the object for retort sterilization, or a 
container for reheating. As gas-barrier-property resin, an oxygen permeability coefficient can use 
resin which is 5.5x1 0 A -1 2 cc-cm/cm A 2 and sec-cm Hg (37 **, 1%RH), for example, an ethylene-vinylalcohol 
copolymer, polyamide resin, vinylidene chloride resin, a high nitrile resin, etc. 
[0021]ln shown drawing 9, the section structure of the layered product which can be used 
conveniently for the purpose of this invention this sheet 4, It has a laminated structure of the 
adhesives layers 23a and 23b provided in order to paste up an inside-and-outside layer and an 
interlayer firmly by the inner layer 21a which comprises the damp-proof thermoplastics which 
comprises olefin system resin and the outer layer 21b, the interlayer 22 who comprises said gas- 
barrier-property resin, and necessity. Although this laminated-structure thing is manufactured by 
co-extruding the above-mentioned damp-proof thermoplastics, gas-barrier-property resin, and 
adhesive resin with necessity to the above-mentioned multilayer structure through a multilayer 
multiplex dice suitably, Of course, it can manufacture with other layering technique, such as a 
sandwiches lamination and the extrusion coat method. 

[0022]The resin in which an adhesive property is shown to both said damp-proof thermoplastics 
and gas-barrier-property resin as adhesive resin, For example, acid denaturation olefine resin, 
such as maleic anhydride graft modified polyethylene and maleic anhydride graft denaturation 
polypropylene; an ethylene-vinylacetate copolymer, an ethylene-acrylic ester copolymer, an 
ionomer, etc. can be used. The scrap resin constituent layer from a sheet can also be made to 
intervene between adhesive resin layers and a damp-proof thermoplastic resin layer. 
[0023]The publicly known combination drug for plastics, for example, an antioxidant, a 
thermostabilizer, an ultraviolet ray absorbent, a spray for preventing static electricity, a bulking 
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agent, colorant, etc. can be blended with the thermoplastic resin sheet used for this invention in 
itself. Inorganic pigments and organic colors, such as bulking agents, such as calcium carbonate, 
a calcium silicate, alumina, silica, various clay, exsiccated gypsum, talc, and magnesia, a white 
titanium pigment and Synthetic Ochre, red ocher, ultramarine, and chrome oxide, can be blended 
with the purpose of opacificating a molded container. Although the thickness of a sheet is different 
with the size of a container, etc., generally it is preferred to have a thickness of 1 thru/or 3 mm 
especially 0.5 thru/or 5 mm. As for especially the ratio of the thickness a damp-proof resin inside- 
and-outside layer's to a gas-barrier-property resin intermediate layer's thickness, in the sheet of a 
laminated structure mentioned above, it is preferred 100:1 thru/or 4:1, and that it is in the range of 
25:1 thru/or 5:1. 

[0024]ln this invention, the above-mentioned thermoplastic resin sheet is heated to the 
temperature more than the melting point or softening temperature with infrared rays thru/or far 
infrared heating, heating by a hot blast stove, heating by electric heat, etc. In this invention, if the 
molding equipment to be used is formed as the trimming part mentioned above, a method and a 
device which can fabricate by a publicly known manufacturing installation with a publicly known 
molding method conventionally, for example, are written in the Tokuganhei2-1 16813 Description 
can perform it. 
[0025] 

[Effect of the lnvention]According to this invention, the trimming die which has a flat part in the 
edge of a blade is arranged on the periphery of the flange formation part of a die bottom part, On 
both sides of the sheet of melting thru/or a semi molten state, form a light-gage portion in a flange 
periphery by the trimming die and the flat part of a die punch, and the mold opening after shaping 
is faced, Since a production rate can be raised since trimming can be performed simultaneously 
with shaping within a die by making it cut and dissociate in a light-gage portion by shifting a 
container and a skeleton to container shaft orientations, and a trimming press becomes 
unnecessary, the miniaturization of a device can be attained. Since positioning for TOMIRINGU is 
unnecessary, the advantage that the accuracy and stability of trimming improve is also acquired. 
In the trimming cut edge of the container obtained when the above-mentioned trimming method 
was adopted from the layered product of the inside-and-outside layer of olefin system resin, and 
the interlayer of gas-barrier-property resin and a deep-drawing container with a flange was 
fabricated, It is enclosed by the olefin system resin inside-and-outside layer which the gas-barrier- 
property resin intermediate layer's edge fused mutually, and the container which was excellent in 
the characteristic of resin of an inside-and-outside layer, for example, moisture resistance, heat 
resistance, etc., also in the end can be provided. 
[0026] 
[Example] 

By working example 1 usual co-extrusion sheet forming. The made polypropylene. A multilayered 
sheet with a total thickness of 1.2 mm which comprises composition like (melt-index Ml=0.5) / 
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adhesives (acetic acid vinyl alcohol copolymer) / gas-barrier-property resin (saran [PVDC]) / 
adhesives (acetic acid vinyl alcohol copolymer) / polypropylene (Ml=0.5). It used and the cup like 
container with the flange of the container outer diameter phi 65, the height 95, and the diameter 
phi 77 of a flange (content volume of about 225 ml) was fabricated with the plug assist vacuum 
and the pressure-forming machine. 

[0027]That is, the end of said sheet (200 mm x 200 mm) was fixed by the clamp, and by the 
heating process, with the far infrared heater, after heating to the temperature (180-190 **) more 
than the melting point, it moved from the upper and lower sides to the forming cycle. At this time, 
the trimming die (product made from tool steel) of the inside diameter phi 78 which has a 0.1-mm- 
wide flat part in the edge of a blade is arranged on the periphery of the flange formation part of a 
die bottom part, After narrowing down the sheet of a molten state with a plug, on both sides of said 
sheet, a thin-walled part is formed in a flange periphery by said trimming die and the flat part of a 
die punch at the same time it closes an up-and-down metallic mold, The opening of a sheet and a 
bottom part was made into the vacuum, it was a little late, and compressed air (2kg/cm A 2) was 
introduced between the plug and the sheet, and the sheet was moved from the plug to the metallic 
mold, it cooled, and shaping was completed. Then, as the metallic mold was opened with the 
vacuum to a bottom part introduced and it left the molded container to the bottom part, it 
separated from the skeleton by the thin-walled part (thickness =0.02mm, width = 0.1 mm) of said 
flange periphery. Then, the vacuum was canceled and the container was picked out from the 
metallic mold. 

[0028]The appearance of the container fabricated by the above-mentioned method was observed, 
things and appearance did not have a crack as having measured thickness distribution, either, it 
was good, and the thickness distribution was uniform to the height direction of a container, and the 
hoop direction. The flange trimming cost of the above-mentioned container was perimeter 
homogeneity, and its appearance was also good. When the section was observed, it checked that 
the barrier layer was concealed by internal and external polypropylene layers. 
[0029]The same cup like container as working example 1 was fabricated using the multilayered 
sheet used in working example 2 working example 1 . The flat part of the die punch corresponding 
to the trimming die formed in the periphery of the flange formation part of a die bottom part is 
made annular [ of the inside diameter phi76x outer diameter phi 83 ] (product made from tool 
steel), It builds in a punch so that this can be independently moved to container shaft orientations 
with a punch, After narrowing down the sheet of a molten state with a plug, close an up-and-down 
metallic mold and the opening of a sheet and a bottom part is made into a vacuum, While it was a 
little late and compressed air (2kg/cm A 2) was introduced between the plug and the sheet, said 
annular flat part was made to drive and the cup like container was fabricated like working example 
1 except having formed the thin-walled part in the flange periphery on both sides of said sheet by 
said trimming die and said annular flat part. 

[0030]Although the structure of a punch becomes complicated compared with working example 1 , 
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since the accuracy of position of container shaft orientations with a trimming-die punch flat part 
may be rough, when taking especially in large numbers, workability of the method of working 
example 2 improves. Since thrust can be independently set to that no-load striking ****** becomes 
possible and also mold clamp power, the life to a trimming die and a punch flat part can be 
prolonged. 

[0031]When the appearance of the container fabricated by the above-mentioned method was 
observed and thickness distribution was measured, appearance did not have a crack, either, and 
was good and the thickness distribution was uniform to the height direction of a container, and the 
hoop direction. The flange trimming cost of the above-mentioned container was perimeter 
homogeneity, and its appearance was also good. When the section was observed, it checked that 
the barrier layer was concealed by internal and external polypropylene layers. 
[0032]The same cup like container as working example 1 was fabricated using the multilayered 
sheet used in comparative example 1 working example 1. At this time, instead of the above- 
mentioned trimming die, the commercial band-like cutting edge (it is also called the Thompson 
edge) has been arranged on the periphery of the flange formation part of a die bottom part, the flat 
annular solid has been arranged on that outside, and the above-mentioned band-like cutting edge 
was restrained. Others fabricated the cup like container like working example 1. 
[0033]When the appearance of the container fabricated by the above-mentioned method was 
observed and thickness distribution was measured, appearance did not have a crack, either, and 
was good and the thickness distribution was uniform to the height direction of a container, and the 
hoop direction. However, although the flange trimming cost of the above-mentioned container was 
perimeter homogeneity, since it was fabricated while melting resin had flowed into the periphery of 
the flange formation part of a die bottom part, and the gap of the above-mentioned band-like 
cutting edge, the appearance of the trimming end face was spoiled. When the overload had been 
applied accidentally [ positioning / which is container shaft orientations of the above-mentioned 
band-like cutting edge and a die punch flat part ], the sharp edge of a blade of the band-like 
cutting edge had to change, trimming had to become impossible, and the band-like cutting edge 
had to be exchanged. This occurred frequently and workability was very bad. 
[0034]The same cup like container as working example 1 was fabricated by the conventional 
forming process using the multilayered sheet used in comparative example 2 working example 1. 
Namely, a flat annular solid is arranged instead of said trimming die in working example 1, After 
narrowing down the sheet of a molten state with a plug, the up-and-down metallic mold was 
closed, the opening of a sheet and a bottom part was made into the vacuum, it was a little late and 
compressed air (2-kg/cm A 2) was introduced between the plug and the sheet, and the sheet was 
moved from the plug to the metallic mold, it cooled, and shaping was completed. The sheet which 
is united with the container by which postforming was carried out was demounted from the clamp, 
it sent to the usual punching press, the container was pierced, and the container and the skeleton 
were separated. 
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[0035]When the appearance of the container fabricated by the above-mentioned method was 
observed and thickness distribution was measured, appearance did not have a crack, either, and 
was good and the thickness distribution was uniform to the height direction of a container, and the 
hoop direction. However, the flange trimming of the above-mentioned container had bad accuracy 
of position, and its variation in a trimming allowance was large. When the section was observed, it 
checked that the barrier layer was exposed. 



[Translation done.] 
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[WftBf^KB] 

tflWiMz y^yy ^h^SPT-Sts t x ^ b y t tc#fl£$- 

tfsbys v^r-f x & sa t , bus vyy* x t 
BScBMiM^rat xmmm^mmmyi/- b it 

mmei&m* tmLx. m&tx^uhytzm&m 

[If*if 2] aftTOMI^-h^', ^ y^tfjfii 
pWS 1 ij'XJ \* y -v-fflffllBflSWi t o»e#;^ ^ j££ 
l IBttco b 'J 5 viTtffii. 

if^ii i ibkco b y s y^ym 

[ff*iB4 ] b y s xcoraawo . 0 5M 
o . 5 si&sji i iea« bus y^um, 

[ If *3f 5 ] bus >y?'4 x?>\ 7?y y'ffMiH^R 
. b 'J S y ^r>f x fc .kSmRSIS 1 

ss^-rs h<7)X'hhm?m 1 tes^ h y 5 yrxm. 
1 mmw 6]^7^ ymtmco mm t #x; < y 

b 'JSy^ >y hXva>fcfr6j£*«»fc:$3Vv£\ 

MlBb "j s -y M7 y'tcfcvi-c. #xy^y^-'i4 

[00 0 1 ] 

OiKRtR lt« bus atxico b y s yy 

Srffi3&*afflS*ut«EffltHIL, iOPHBCa, b'JSy 

^rsi=5r b y s y^ffi, at/' 3 (Kcowji y- 

b*»6jR* .bus y^ -y bx-y S/te*JVvC#IBW# 
Wit J: 0B^$*ifcfl)W«»*^rt-4»3StW^ 

[0002] 

[ ] r 7 x ^ -y ? co y - h ^ a> m y bkjbs 

7°7/7y7. b Kmmzmn^mg. 

X -5- <y ? y- b * iK 9 h GfflNGWm s -a-, 7° 7 ^ 
t y- h»iatff*aflc*«:ATft*»*v^4^- b fc£ 

?^iLfca, ^gp^fc^sSP^mox^by t e 



#Sffiir& b y s y ^&ff 3 £ fc k: «t y y ^©ws^js 

[0003] Zc?)£ 0 =5ry- b^'?§M L^tlW^ 
ff a77/7yX hJBE3UKBffi*n±, b U S y^'"{±— 

bwn-zftx . mmtitmo b y s y^mmx-nhti 
tv^s. Mi.tr, fiScf^^^^yymgp^TliWJH 

L. <rtlSr±^A,fflJ±LT^2rX7-;bbyi:^«tf- 

?>^ffi^. «*»^^<^)ftb y t^-y^i: if a zm^x 

[0 0 04] 

(i . sts^if s fM»%tt ■& t 0 mm t « 

jyj&by Sy^^trd/itot(±. y^yf-t^yco 
<nfi m lz i -MS . ±ffi fc TS & H t T ?¥Bt«® y - b 

y sy^&ff^tm^^-r. s^igcw-si* 
y-b*^^'i§M«ffiT-b y s y^'^fi37jffi^#^^ 

[ 0 0 0 5 ] Mi{J4>P B W^'xyN'y -V-ttlffli 
T\ Wltfb - b v—/HHBItT«J«3 iifc 3 JBULt 

by sy^*fifcjasRO«E»Hi, ^co^^yy'gp^ffi 

t w»e^wsffi^* { «s fc v •> 3 mm&fo itmz^m 
m Lfz j: d k 7 ^ y ismwco-tmmmm < . b y s y 

[0006] f£->T , *»ng<0BWIi b y 5 y^wffi^ 

y s yy^m^mm-t^zhh, &t:*mi<r>mnst/3 

14. ffiffl§n-S.y-b* s 3«tJLh«0«^W*y-b^ 
7 y ys8iif<^fieHI*3& 1 i < , t^t b y S y^W- 

[0007] 

tttifigy- b sjffliHRmTisj^rtr^ 5 y y#7? -y r 
t^sj^MjES^ l . sm^ftm&mtz y y y^v 
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wmztmz, bus yy^miza^x, m&wrw^y 
y>*jmmm<7Mmz, ^Mz^-mm^-th busy 
7 '¥4 x znm l , h u s y x t ^s_hs<50¥ 

«SP t ^Bll7bS*JfflK«3ll«0^- b 5 yy' 

Mtt~cwmLttffimt& z t zmskb-rt b u 

Bicort *MI > tfxrt U ^-ttfSBit^lSJi t oflUBfloo 
S3BiffiS«tl!jl § ft » # ■/ 7° i: # ■/ y°muU<?> 

&JK4S»£i3V , lute bUS y?"/7 >y hx 7 y"t=fc 
dvt, ^'x^-U-V-ttHfll^raWsoxv y"#5Wc-£* 

ttz^uy a >%mmw?mi<z£ <o^x^ttx\^zb 

[0008] 

[ i¥ m ] *fPJ!<0 bUSy ?"77i£{4 , El 1 &tfH 2 
SrTJ:ot. r9^1*«ifc±ffl2f:Ta3fc«|fflt 
KttttJBtC 4 fS^MttfflSi y- b 4 £■ ? 5 >-T 5 -C1I 
St. J^2fcTS3tBBt4*|ftrt=ffi**«(£gP»S* 
^fflMW^»£TM^±TlMfig&TTn-^-U 
y^6 T"fS?SMy- b ££f# L^'fe. 77o-f U y 

^ 6 ± * mmm y - b 4 £ ft £> -re ts 3 1*1 9 ex 

bUS y^r>f X 9 SrffiBLT . ZCO b U S y^'-f X 
9 f: ±M 2 <9¥fiKSR 1 0 t TiM£JS¥?SMttIs^ y- 

b&su/c\ yjyi'ymizmm&'frzmm.L. mm 
m-zttzx*) mm&ttX'WMftmz &xnhtiz> . 

[0009]H2<7)bUS y r-f *3&JhOS8l9fc*da 
T-ftSEB^fc^T. MJSymxii -eco±fflt: 

J)mzl±W-tmi 2&B&ZtiX\t*i>. z\tHziK)±M 

b~mtmtt>tir h y- b ii^t^BTS^s - 1« 

S5»aJ4Wim^i6 fc# v Ajr;^ y <7)gfrfr{4 ? 5 
V7^E»fflgatJ:«3H£S*i.T8f»L=5rv^ , r, SRI 

tc=fc 0 «MI>' bUS y^W^T^T-TS . £*tfc 
=fc 0 BitffM^-r" b U S y R^rKHf oz\b , § 

swiSiautsjBiB^-iifciflfrtii:**. ttz. z\<r> 

<?5-SiPI $■ i> -5 T JIM S ^XT V tfUf J£ V ^-C . ±M b T 

scow t^-^-frwjtftcoea^^^isjft^^jK^t-r 

[0010] ^m<n bus y^*ffit=*JV^Tl±, 03 



ittJiS ^13 i t k J: 0 . bus vyy* 
x 9 1 ±m^mm 1 0 1 *«»-&*riiTSiW9f**»j« 

[ 0 0 1 1 ] t ttWRcr) bus y^umx bus y^' 

^■/7°2 4i:^-yr^PSBtf07 7y> ; 2 5 by? 
y=J*?\-mcO bUS y^ -y bx-y J/2 6 fc3&»J9^4®H 

14. m-^bx^DVhy^m-thtz^xm^mw. m 
mmm^mm^m- ± a ^LT^stis^. 3« 

4 tc^Kf" «t d IztpfflM 2 2 **rtj^Ji 2 1 izi. >9£JA$ix 

t 7 7yy»n« bus y^ 7M7 -J\zm.fr>ixh 
z\ b &&u<a"Ci> h . Wt^BWI^^ U ^-ttffill 

[0012] 

( jaagss ) m&yfsmm 1 &txn 2 t^-r «t a 

»^ srra-c* u , ; <mm8mx±m 2 1 tm 3 im 
hmh.fziiLm.mmzh 0 , ;«M2 fcTM3 wiat^ 

5 yrff^n^a 5 Ti«in«ffiwaft^r^ttitfity- b 4 

*(mt&j±emm. M\m^m.^m^x\±^^^ 

[00 13] TM3iJ«fflnL^^^tf^ 14£ 

SSffllS 1 6 ^* LT l \t . flMffi 1 6 0±«fcU*S» 
«1P75 y ^'gH^aS-tS 75> 1 7 A«fiai 

LTV^o io^^yy'ffMSPi 7tmfLTbusy 
^r-f x 9 mm. t , y y > imam 1 7 cosMfiitcsi 

af^Jdraoaws-fcrro-f - u y ^ 6 3&*R(t6*i3l 

y^\ ^--f u y^ fco^*y u ^ciotfll 
[ 0 0 1 4 ] El 1 SVH 2 tc(4, ±S 2 _hMi:?§i6 

y- b t oiasri0Et=-r s /-cfewjim 7 &m&ztix 

is*). & fcTMttt^ -v br 4 i; y- b c^lSSMEtc-r 
4 J: 5 ^*SfL8^fS(t^ixTV^„ T13M±S2 
{4_hTS-^t^»WSgfclSft^^Ti3 U , y- bOffia 
* ?m ^Z±TLX , I^My- b 4 £ 77o- ?- U y 
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7 6 fc«H> TTM 3 l*J fcR 0 . 7W 1 

2 OtSr^TL, HJSgP 2 0 W«$ JSrrti . t^hh 
mizts V iiTTi" ft C 16 nfSg t IStt S> *VO ■> 5 . HI 

»t*Hi 2 tt>^T teTjy i «±m 2 tns$iifc«« 

[0 0 15] ±M2coTW, -*-$:*> VFSfcflte^iS 
fl-fcfi . TS3 cr> V 5 U y^-f x t fcft 
S»l 03&*Kft6^T*JO, 02 t^f id 
SF 1 0 tTS3^ >y 'J y?" 1 1 tfSTifiSfcfr 1 2 t 

ifflxr^y y^ t -tot* h yc? .y FawwmRjeqft 

[0016] ( mzmk ) m 1 mm 5 tz^tmmmei 
, ±12 sxrm 3 ^^•ewffliBft'sraHH«»>' 
- h 4 cvimt X'^ti^mm-th . 75/ 1 osfesas? 

1 9^>— h4cO±Btf^t. b42rTM3cO^ 
tt'f^ 1 4^fflj(tT^D3iSfL^ 0 .TcOi&Oj&^lgf 
C Ta±.ffi{i~>-h4-C«ffl§ti-Cfc , 9. t^fev— 
h4^bT-( 1 4|*J{3j&^4frS*:*6. ^A-b'f 
4 1 4 ftfcfiiEff . 77 J?" 1 OTI^t&i: 

oico^oftAStotMAtc J: 0 h 4 t TSBHPap 
^SM^'KihT-^ So 7*5 ^ 1 fcTM 3 <0BH 1 4*1*1^ 
(OffiWWSWrKff V\ y-M i±T3^f -r b'x 
^fflStgiSa*^* (06) . ;«R, TM3fcl&ft£> 
iifcK^n. 8 ** 6 jDffi^* £ * b'-f -f 1*1 teWA L T , 

j±tj z m»rt urn i> marc h & . 

[0 0 17] 75/lli, TM^ b 7^ !*!(::*£> $K 

h?4 7'<7)h<n\ l zte^Xh±m\XY&LX~7 7> : J*l& 
m-htMz^ ±M2cr>^-WLMl 0tTm3Oh'J sy 

(i, ¥«SP1 0{±±3^»iT±T»^ti£(7^T 
£v\ Sl57(±±M3rt^iRtt$tlTV^^\ SBHt*% 
T LfcH&S-CTft LT . aErt»»*«ftRi-6 £ i: t> T# 

juiamffl 0 1 3 ica&i&tf ; 1 s . 

[0 0 18] v—h4£«t9iitrf6L ±ffl2C»ft^*l 
feE£? L7 *»6JnJESlflc* WA L . &tf /ifcttTSL 3 
fcRtt 6*ufc*ffi?L 8 ± h SET'^f ^ t'f -f 1*1* 
*0BK:TS i i: <fc 0 , *2 0 3&fx£ y-14 

^tt"f< I^H^«»JligP^ 1 6 KSfJtt LX ft® 
Ztl&, iJC^fs ±ffl2atTFM3<0ffi-&&l»# (MM 



xmmz nx v> s , »raaf*T^ sMst 

T^K 0 ^HkOfi^at/ bus ^a^r*-* . 

[0019] (WJi^f) *%SJ(CfcV>T. »"TMttffil 

h^m^tzkifiT^.. muftis? i ymnm. x 
v? a y^mmiwuzmm-th ;tmi. 

-f -f ■•/ ^ ^ U 7n t> y , g^S7n y - x^- p y 
4*S^r#;. IS H B B ttx^^y-7--ry^S^#:. fe B a 9 ttx 
fi/y-7nei/y-7r>'M^ft. *^tii#i<5>« 

[0020] fe H B B ttT*l>hv^^ff&}tJEt- SJEBBrt 
T\ xfi/y-fib'-^i^*, xfi/y-r^'J 
;Hxxf^*l-&*. ^y^M^vy < yim.t>i¥ 

mmm&k Lt«tii* u 7nb i i/^ca lx 

5 . 5X1 0"-12 cc cm/cm"2 sec cmHg ( 3 7°C. 1 

%RH) -C'feSffifli, ^Ji.tfx^i^y-b'^^r^n- 
^ftK-^fr. ^'JT5 F«IB, tl^b'-yxyfSBI. ^ 

[002 1 ] *3WH^)B«KJffa[t=iSefflT'S S«»«sO 
Bf!SaBi*^tH9fctJ^T, i^^-h4ii. Ttuy 

4 y mmmfr ^jss mmmmmmsmfr t> &h wm 2 
1 aaws2 lb. ffta^^'y^-tt^si^^^s 
+r H w 2 2 , at^iMifc: J: v t tprnm t zmiiz 

SW^4fc»KiSft^*lfc«aBWJi2 3 a&V'2 3 be?) 
«Wffli* 7JIL T±ie^««jttC4±ff 

[0022] mnWlgJ: LTti. luKWSft^Stt 

-fifflt, «itr, MyK^P^yig^^^h^tt^ux^- 

<r yfSIl ; xf ky-»Kb"~;k4±a^ 
xf-i/y-r? U/HSxxt : -;U4^M-^#c. T-f?fy 

v-^*ffl v ^ i 4: s s . 4 ^mmaf it* t w?^ 
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[0023] ^mmzm^&mmmmy-biz^ 
s-k ^u^, #a?w, ^5*. -9iV7, -?y*is 

^- b -CIA . »SttffiIlft7l-Jf coff » k ffxj s" »j ^r-tt 

MflB+IH»Z>*Z>ifcl;i, 100 : 1M4 : 

5 : lftM5 : 1 £0iSfflC#> S £ k #jff £ U\ 

[00 24] *»BH(C*3^Ttt. ±IBJ»™Hlf»^- 

b£, ^hH^a^hUJDii^Mr^i^Ja^. * 

Bli b U 5 y^anfflj* Lfc ± a |:M$ftT^lill 
Z b . MxfcfffSff^ - 1 1 6 8 1 3^BJ*H«C 

[00 2 5] 

mmnn-miz* mc£. 3 mm&m b vsyrrj 
x£ie«u b u s yyyj xbmm^m^MMb 
Tmmn^mm^M^- h zm/^x? ?yyt\-mz 

^ b y k fc^Wtfrfafc-f tKi o «i*f»#t 
WBf L4HtS-£* ikfcJ; 0 , b 'J 5 f ^J^MflT 

■r&zb s k^fc b u s y^ri^x^^t 

^KRLTtOfiflB^jfiiq^T&^fcft b U S y^cofi! 
JK k ^ffitts^rtFi-f 4 k v a jfiJ A i> f# <o ft§ . £ * V 

«5BMi*3&»6 jje bus >?7jmzmm U75> s^t 
^ d &&*fm LtiM&, m^fitzm^ b u s ^ 

*7hi7 s/fcfe v ^X , #x a >j -v-ttaMB+BWI^ 

3MIK»HS)Mi^fc«utS»*ilflW-4 £ k h . 

[0026] 

[SIMM] 
Uttfl 1 

(*^b-r yf7 ?xm i = o. 5 ) /snbw (ilf 



>-[pvdc] ) /mmm (wmt'-^T^-frim 
^10 /tfyyrmuy (mi = o. 5)<7)j;a^ffijt 

9 5 . 75^1^7 7(7)7 5 y^'fttf)* >y TtfB 

[0027] -f-^i?^ , MIB^- h (200mmX200 
ram) cOSffi§B^^5yT-CHSL. HlfifiWC±T*>^iB 
iKUlb— ^— tJ: 0 . HjSISUi<oilK (18 0 — 19 
0*0 tJwJRtfcft, «JBn^fc:»U/£. -wb#. jsS® 
STI«7 5 > S^PlfiaS^jafc^fetB 0 - 1 mmCOV 

a, ±T#i«^ffl 1 5 t |i|B#t frlB h U 5 v rr>f ^ k 

^T^tLT. T^^k^-bOra^ffi^^ (2 Kg/cm 

7 5y^hJa«Sfl*lgP <J¥^=0 . 02mm, |i=0. 1 

ram) TxmuhyfrbvmLt:. ^<?Yik, MmzmmL 

[0028] ±IE^ffitc J: oTJSJgSn^«»«*1« 

t -3 . St. jjesmsw) 7 9 y $? b u s y 
w i o x mm $ fix ^ t co z miz l & . 

[0029] HS6M2 

mtM i T-fflffl Lfc^JH^- h ^fflv^-c . mmm 1 k r 
jaanottJiiteRfrtt: bus yw^Mznm-himm. 

±M<D¥-ffi.&£ft&4> 7 6 x?h@0 8 3<^mMt (Xfi$H 
H) kL. itL^±Ski±M±tT^W^[&]^«)T- 

§ s i a fcj^fcrtK t . aHHjaiiko^- b * y°y ?x 
m. o 32 s ^fc*^*. ±T-&m%m tx . y-hb rm^mM 
immzt, m^wnx. ry^by-hcomizsm^. 

« (2Kg/cm^2) *#A^i»kf5lB#{C. fufE3g#M§fl 
BtTlE b 'J 5 y^r^f x k flfriESS:K¥«R8Pk 

•ctfiE^- b zmAsX'yyyisymizmmMZB&tLfi: 

[0030] HMM 2 <7)7j1£(4. USSM 1 tclt^-iM^ 

mmtmm^h^K bus y^r-f x±M¥KS5k «o 
mmm^coimm&^yyx-x we* Wfci«flro 

S fcft bUS y^'^M x k _LM¥^gB^O*ft£3£ 
(f-f->Ik* i T-S=-i>« 
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[0031] ±M^umizx ixjmztvfzw&wm 

|»|tt>%— Kl-ifaWfsO^yy'b'J sy 

L£ k <r ^ a y -T-jfj&Wf-OJt? u td e y y 

[0032] JtR0l 1 

nmm i t-fira L^#«y- h srfflwc , n^j 1 k no 

(CTWEWflHfcWBf ( h A y y^J k t> ^ a ) &KS L , 

[0033] imnjs&tz & r>xjmztv/z&&(09M 
&i$xfo*). ^comm^-mt. m^m^umzhm^ 

t>mn.^A,f£ttmm^tL^isb. bus yrmmnn 

[0 0 34] Jtl80!2 

nifiM i xmm Ltzzmis— b tm^x , h»j 1 1 h 
, H»J l fcfcttS tula b y s y^'-f o fc 

Sl:L, ^TSfLTr^^k^-horatffiffi^M (2 
Kg/cnT2) Sr#ALs y- b ^T^^^M^LX 



k£#ML*: 0 

[003 5] JJE<o*ifefc: i: oTJjcJEJ$*ife®»^)*Hi 

36»ofc. ^ ?t -e « »f B ^ iis l k -5 , Ay-v-jg# 

[BIH(?5«*=5:iilH] 

[HI] *^Bgc7) h y 5 yT^fcfrdfcA^rtEJKKil 
[02 ] 0 1 ojS^Wt*sv^Tffl*H!tfc««t*rt 

[ 0 3 ] in i (D b y s y try 4 x^com^mxh h . 
[04] ^B^^fia^^^^yy^K^ST-fe 

[05] *^0flo h y 5 y^^r&^fl a ittoniwssi. 
cnmcnm^za^vmmm^^-tmxh^. 

[06] H5t=iil^Tffl*EHtfc49ll*St^-HTft4. 
[07] 05£^T¥«igB£TK£*£tt®£*-t0 
Tit i>. 

[08 ] 0 5 <n V y 5 >7¥4 XM<Vjfc*MTi> h . 
[09] *IS««0^tfflV^4«mc0-«<0Bfii!Brc 

[W^?)f£HJ?] 

1 75/ 

2 ±M 

3 TM 

4 y— h 

5 HSA 

6 T/n-fyy^* 

9 h y 5 y^'^w -x 

1 0 

1 1 tjTt—W? 

1 2 T±agp 

13 M@9SP 

14 ^f-vhT-l 

17 77>=sBf8M 



[09] 

y* 
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[07] 




